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(54) Organic electroluminescent device, polarizing surface light source, and liquid-crystal 
display 



(57) An organic electroluminescent device is dis- 
closed which has a simple constitution, is excellent in 
device stability and emission efficiency, and attains high 
brightness. The organic electroluminescent device 
comprises an organic electroluminescent element (2) 
and a polarized-light scattering film (1 ) which comprises 
a light-transmitting resin (11) and dispersedly contained 
therein minute regions (12) differing from the light-trans- 
mitting resin in birefringent characteristics and in which 
the difference in refractive index between the minute re- 
gions and the light-transmitting resin in the axis direction 



in which a linearly polarized light has a maximum trans- 
mittance, An 1 , is smaller than 0.03 and that in a direction 
perpendicular to the An 1 direction, An 2 , is from 0.03 to 
0.5, the light produced by the organic electrolummes- 
cent element being emitted from the device througrme i 
polarized-light scattering film. Also disclosed are: a po-* 5 ^ 
larizing surface light source which comprises the organ- 
ic electroluminescent device and which has an illumi- 
nating planar surface and emits a polarized light; and a 
liquid -crystal display which comprises the polarizing 
surface light source and a liquid-crystal cell disposed on 
the light emission side of the light source. 
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Description 

FIELD OF THE INVENTION 



[0001] The present invention relates to an organic electroluminescent device having an excellent light emission ef- 
ficiency and attains high brightness, and to a polarizing surface light source and a liquid-crystal display each employing 
the electroluminescent device. 

BACKGROUND OF THE INVENTION 

[0002] Various luminescent devices have hitherto been proposed which employ an organic electroluminescent (EL) 
element comprising electrodes and interposed therebetween a luminescent layer comprising an organic EL material. 
As compared with inorganic EL elements, the organic EL elements themselves luminesce upon application of a lower 
voltage, have a higher degree of freedom of material design, and can be more easily made thin. The organic EL 
elements are hence expected to be used as surface light sources for use as, for example, the backlights of l.qu.d- 

ro003] d H P dw?ver, the conventional organic EL devices have had a problem that the efficiency of light utilization is low. 
Specifically the efficiency of emission i, of light generated by a luminescent layer (efficiency of taking out the light) is 
approximated using the equation n=1/2n 2 , wherein n is the refractive index of the luminescent layer. Supposing that 
n is 1 6 the value of r\ is about 0.2, i.e., the efficiency of emission is as low as about 20%. It has been proposed to 
heighten the efficiency of emission by a technique in which the light generated in an element is transmitted by total 
internal reflection and emitted through an edge of the element, by a technique in which a luminescent tayer comprising 
a discotheque liquid crystal is formed to enhance light emission toward the front side, or by a technique in which a , light 
diffuser film is disposed outside an element to reduce total internal reflection (see JP-A-6-1 60842 (the term JP-A as 
used herein means an "unexamined published Japanese patent application"), JP-A-1 0-321 371 , and JP-A-8-83688^ 
However, these techniques have drawbacks of complicated constitution, device instability, insufficient efficiency of 
emission', etc., and none of them is a satisfactory measure for resolution. 

SUMMARY OF THE INVENTION 

[0004] An object of the invention is to provide an organic EL device which has a simple constitution, is excellent in 
device stability and emission efficiency, and attains high brightness. 

[0005] The invention provides an organic EL device comprising an organic EL element and a polarized-light scattering 
film which comprises a light-transmitting resin and dispersedly contained therein minute regions differing from the light- 
transmitting resin in birefringent characteristics and in which the difference in refractive index between the minute 
regions and the light-transmitting resin in the axis direction in which a linearly polarized light has a maximum transmit- 
tance An 1 is smaller than 0.03 and that in a direction perpendicular to the An 1 direction, An*, is from 0.03 to 0.5, the 
light produced by the organic EL element being emitted from the device through the polarized-light scattering film. The 
invention further provides a polarizing surface light source which comprises the organic EL device and which has an 
illuminating planar surface and emits a polarized light. The invention furthermore provides a liquid-crystal display which 
comprises the polarizing surface light source and a liquid-crystal cell disposed on the light emission side of the light 
sourco 

[0006] ' According to the invention, when the EL light formed by the luminescent layer enters the polarized-light scat- 
tering film the linearly polarized light having a vibration plane parallel to a An* direction for the film is scattered and 
comes not to satisfy the total internal reflection conditions, and is hence efficiently emitted from the device. On the 
other hand the light remaining in the device is confined therein by means of the effect of total internal reflection. While 
the light confined repeatedly undergoes reflection and transmission, the polarized state thereof is eliminated and the 
light waits for a chance of the emission. Consequently, according to the organic EL device of the invention, the light 
formed by the organic EL element can be efficiently emitted from the device through the polarized-light scattenng film, 
and the light emitted has polarization. The EL device of the invention can therefore be utilized as a polarizing surface 
light source Furthermore, the device has a simple constitution containing a polarizing-light scattering film and has 
excellent stability. The EL device can be used to fabricate a liquid-crystal device having high brightness and satisf actory 
display quality. 

BRIEF DESCRIPTION OF THE DRAWING 

[0007] Fig. 1 is a sectional view of one embodiment of the organic EL device. 
[0008] In the drawing. 
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1 : polarized-light scattering film 

11: light-transmitting resin 
12: minute region 

2: organic EL element 

21: electrode substrate 
22, 24: electrode 
23: luminescent layer 

3, 4, 5: optical part 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] The organic EL device of the Invention comprises an organic EL element and a polarized-light scattering film 
which comprises a light-transmitting resin and dispersedly contained therein minute regions differing from the light- 
transmitting resin in birefringent characteristics and in which the difference in refractive index between the minute 
regions and the light-transmitting resin in the axis direction in which a linearly polarized light has a maximum transmit- 
tance, An 1 , is smaller than 0.03 and that in a direction perpendicular to the An 1 direction, An 2 , is from 0.03 to 0.5, the 
light produced by the organic EL element being emitted from the device through the polarized-light scattering film. An 
embodiment of the organic EL device is shown in Fig. 1 , wherein numeral 1 denotes a polarized-light scattering film, 
11 a light-transmitting resin, 12 a minute region, 2 an organic EL element, 21 an electrode substrate, 22 and 24 each 
an electrode, and 23 a luminescent layer. Numeral 13 denotes an adhesive layer consisting of a pressure-sensitive 
adhesive layer. 

[0010] For forming the polarized-light scattering film, the following method can, for example : be used. One or more 
light-transmitting resins are mixed with one or more appropriate materials for forming minute regions, e.g., polymers 
or liquid crystals, which are highly transparent and differ from the light-transmitting resins in birefringent characteristics. 
From this mixture is formed a film consisting of the light-transmitting resins dispersedly containing the materials as 
minute regions. According to need, this film is subjected to an appropriate orientation treatment such as stretching to 
form regions having different birefringent characteristics. 

[001 1] The light-transmitting resins are not particularly limited, and suitable transparent resins can be used. Examples 
thereof include polyester resins, styrene resins such as polystyrene and acrylonitrile/styrene copolymers (AS poly- 
mers), olefin resins such as polyethylene, polypropylene, ethylene/propylene copolymers, and polyolefins having cyclic 
or norbornene structures, carbonate resins, acrylic resins, vinyl chloride resins, cellulosic resins, amide resins, imide 
resins, sulfone resins, polyethersulfone resins, polyetheretherketone resins, poly(phenylene sulfide) resins, vinyl al- 
cohol resins, vinylidene chloride resins, vinyl butyral resins, acrylate resins, polyoxymethylene resins, silicone resins, 
urethane resins, and blends of these. Examples thereof further include thermosetting or ultraviolet-curable polymers 
such as phenolic, melamine, acrylic, urethane, urethane-acrylic, epoxy, and silicone polymers. 
[0012] Consequently, the light-transmitting resins may be ones which are less apt to have orientational birefringence 
attributable to molding strain or the like (isotropic polymers), or may be ones which are apt to have such orientational 
birefringence (anisotropic polymers). Preferred are resins which are highly transparent in the visible region. Preferred 
from the standpoint of heat resistance are resins having a deformation-under-load temperature of 80°C or higher and 
a glass transition temperature of 110°C or higher, preferably 115°C or higher, more preferably 120°C or higher. The 
deformation-under-load temperature is measured in accordance with JIS K 7207 through a test in which a test piece 
having a height of 1 0 mm placed in a heating bath is heated by heating the heating medium at a rate of 2 °C/min while 
imposing a bending stress of 1 8.5 kgf/cm 2 on the test piece. The deformation-under-load temperature of the test piece 
is defined as the temperature of the heating medium at the time when the amount of deflection of the test piece has 
reached 0.32 mm. 

[0013] As the materials for forming minute regions, suitable polymers, liquid crystals, or the like can be used which 
form regions differing in birefringent characteristics from the light-transmitting resin to be used in combination therewith. 
Examples of such combinations include a combination of a polymer and a liquid crystal, a combination of an isotropic 
polymer and an anisotropic polymer, and a combination of anisotropic polymers. From the standpoint of even distribu- 
tion of minute regions, it is preferred to use a combination which undergoes phase separation. The distribution of 
minute regions can be regulated by selecting a combination of materials having a suitable degree of compatibility. 
Phase separation can be accomplished by a suitable technique such as a method in which incompatible materials are 
dissolved in a solvent to prepare a solution thereof or a method in which incompatible materials are melt-mixed with 
each other with heating. 
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r0014l In the case where a film consisting of a combination of a polymer and a liquid crystal or a combination of an 

££m2£2^t negative polymers by change in stretch-direction refractive index, either pos ,ve or negative 
^1 can be used in the invention. Either a combination of positive or negative anisotrop, polymers 
r «S«i»n of a oositive anisotropic polymer and a negative anisotropic polymer can be used. 

KrS^SCSSS incLe'Je light-transmitting resins enumerated above. On the other hand, exam- 

S!ef U^TSE™* » «• a p°'y™ r havin 9 a g,ass transition tem P erature o< 50 ° c or h,gh T' E22 

80-C o h.qhcr ii preferab.y 120-C or higher or to use a crosslinkable liquidate! monomer or ' <W*»^ 
oolvme The .nd o. the liquid-crystal polymer is not particularty limited, and an appropriate llqu.d^rystal polymer of 

jnSeoed to use liquid-crystalline the-moplastic resins which have a glass transrt,on temperature of 50 C or higher 
polymers having monomer units represented by the following general formula: 



'A* 

35 X Y-Z 



40 



45 



50 



wherein X is a backbone group which constitutes the main chain of the liquid-crystal polymer and may be forrned by 

lonttriles polyamides, polyesters, polyurethanes, polyethers, poiyimides, and polys.loxanes. c „ att(irinn 
roOlW Y^aTpace group branching from the main chain. From the standpoint of formmg a polanzed-hghtscatten^ 

Jm while ^regulaTn? efracL index and from other standpoints, preferred examples of the spacer group Y mclude 
Z^p^enl^ene, pentylene, hexy.ene, octy.ene, decy.ene, undecylene, dodecylene. octadecylene, ethox- 

^SZSXZS* oogenic group imparting the property of liquid-crystaltine 
hereof include the following groups. The terminal substituent A in the following groups may be an approbate substit 
Z^Ta ZX alky, alkenyl, alkoxy. or oxaalky. group or an alkyl, alkoxy, or a.keny. group in wh,ch one or more 
of the hydrogen atoms are replaced with fluorine or chlorine atoms. 
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[0020] In those monomer units ; the spacer group Y and the mesogenic group Z may be bonded to each other through 
an ether bond. -0-. Furthermore, in the phenyl groups contained in the mesogenic group Z, one or two hydrogen atoms 
may be replaced with a halogen. In this case, the halogen is preferably chlorine or fluorine. The side chain type liquid- 
crystal polymers undergoing nematic orientation may be any appropriate thermoplastic resins such as homo- or co- 
polymers having monomer units represented by the general formula given above. Preferred among these polymers 
are those excellent in monodomain orientation. 

[0021] For forming a polarized-light scattering film containing a nematic liquid-crystal polymer, the following method 
can, for example, be used. A light-transmitting resin for film formation is mixed with a liquid-crystal polymer which 
shows a nematic liquid-crystal phase in a range of temperatures lower than the glass transition temperature of the 
light-transmitting resin and has a glass transition temperature of 50°C or higher, preferably 60°C or higher, more pref- 
erably 70°C or higher. From this mixture is formed a film dispersedly containing the liquid-crystal polymer as minute 
regions. Thereafter, the liquid-crystal polymer constituting these minute regions is heated to bring the polymer into a 
nematic liquid-crystal phase, and this orientation is fixed by cooling. 

[0022] The film dispersedly containing minute regions, i.e., the film to be oriented, can be obtained by an appropriate 
technique such as casting, extrusion molding, injection molding, rolling, or flow casting. It is also possible to obtain the 
film by spreading a monomer mixture and polymerizing the spread mixture by heating or irradiation with, e.g., ultraviolet. 
[0023] From the standpoint of obtaining a polarized-light scattering film containing highly evenly distributed minute 
regions and from other standpoints, a preferred method is to use a solution of raw materials in a solvent to form a film 
therefrom through casting, flow casting, or another technique. In this case, the size and distribution of minute regions 
can be regulated by changing the kind of the solvent viscosity of the solution, rate of drying of the spread solution 
layer, etc. For example, an advantageous technique for reducing the area of minute regions is to use a solution having 
a reduced viscosity or to dry a spread solution layer at an increased rate. 

[0024] The thickness of the film to be oriented can be suitably determined. However, from the standpoints of suitability 
for orientation and others, the thickness thereof is generally from 1 urn to 3 mm, preferably from 5 urn to 1 mm, more 
preferably from 10 to 500 urn. In forming the film, appropriate additives can be incorporated, such as a dispersant, 



EP1 116 987 A2 



surfactant, ultraviolet absorber, co.or tone regulator, flame of regulating 

IO025] Orientation can be accomplished by oontoana one or more ^^^^ P MaAl Etching 
refractive index through orientation, as descnbed above. ^^^ e °™'^ retchi a , ong a z axis; a rolling 

and a technique in which a liquid crystal .s caused to onerr by rtseK ^^fihSorunstretehedfllm. Mhough 

by, for example, a method comprising heating the Mm tea tempera * ™ J n ^ h orjenting 
contained therein as minute regions melts and sh owst J^J^jSJJl^ torce, a'nd then rapidfy 
the mo.ecules of the .iquid-crystal polymer under the in ^^^^^l mMmpM to 
cooling the film to fix the oriented state. Preferably. ^J^^^^cpL properties. The orientation- 

used to orient the liquid-crystal polymer. nA , ari , Arf lioht scatterinq film may be birefringent 

S ^eTe of the minute regions is not particuteriy limited, and is generally about from 0.05 to 300 ^ From 
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regions means the difference between the refractive index of the minute regions in each optical axis direction and the 
average refractive index of the film. In the case where the light-transmitting resin constituting the film is optically ani- 
sotropic, that difference in refractive index means the difference in refractive index in each axis direction between the 
minute regions and the resin because the direction of the main optical axis for the film usually coincides with the 

5 direction of the main optical axis for the minute regions. 

[0033] A multilayer structure comprising two or more superposed layers of the polarized-light scattering film may be 
used. This superposition can bring about a synergistic scattering effect higher than the scattering effect expected from 
the thickness increase. This multilayer structure may be obtained by superposing polarized-light scattering films while 
positioning each film at any desired angle with respect to, e.g., the An 1 or An 2 directions. However, from the standpoints 

10 of enhancing the scattering effect, etc., it is preferred to superpose the films in such a manner that the An 2 directions 
for any film layer are parallel to those for the adjacent layers. The number of superposed polarized-light scattering films 
can be appropriate number of 2 or larger. 

[0034] The polarized-light scattering films to be superposed may have the same or different values of An 1 , An 2 , etc. 
With respect to the parallelism in, e.g., An 2 direction between adjacent layers, fluctuations of parallelism caused by 

is operational errors are allowable, although a higher degree of parallelism is preferred. In the case of a layer having 
fluctuations in, e.g., An 2 direction, the parallelism is based on the average of these. In the multilayer structure, the 
polarized-light scattering films may be in a merely stacked state. It is, however, preferred that the films have been 
bonded to each other through an adhesive layer or the like from the standpoints of preventing film shifting in, e.g., An 2 
directions and preventing foreign substances from coming into each interface and from other standpoints. For the 

20 bonding, an appropriate adhesive can be used, such as a hot-melt or pressure-sensitive adhesive. From the standpoint 
of diminishing reflection loss, an adhesive layer whose refractive index is as close as possible to that of the polarized- 
light scattering films is preferred. It is also possible to bond the polarized-light scattering films with the same polymer 
as the resin constituting either the films or the minute regions. 

[0035] From the standpoint of preventing a change in optical properties and other standpoints, it is preferred to use 

25 an adhesive which can be cured or dried without necessitating high-temperature processing or a prolonged treatment 
and which does not pose the problem of delamination under high-temperature or high-humidity conditions. From this 
standpoint, preferred examples of adhesives for use in the bonding include transparent pressure-sensitive adhesives 
such as acrylic, silicone, polyester, polyurethane, polyether, and rubber-based pressure-sensitive adhesives. 
[0036] Especially preferred examples thereof include an acrylic pressure-sensitive adhesive comprising as the base 

30 polymer an acrylic polymer having a weight-average molecular weight of 100,000 or higher obtained by copolymerizing 
an alkyl (meth)acrylate having an alkyl group having 20 or less carbon atoms, such as methyl, ethyl, or butyl, with a 
modifier ingredient such as (meth)acrylic acid or hydroxyethyl (meth)acrylate in such a combination as to result in a 
glass transition temperature of 0°C or lower. Acrylic pressure-sensitive adhesives have the advantage of being excellent 
in transparency, weatherability, heat resistance, and other properties. 

35 [0037] For forming a pressure-sensitive adhesive layer on a polarized-light scattering film, an appropriate method 
can be used. Examples thereof include a method in which the components of a pressure-sensitive adhesive are dis- 
solved or dispersed in an appropriate solvent to prepare an adhesive fluid and this adhesive fluid is directly applied on 
a polarized-light scattering film by an appropriate spreading technique, e.g., casting or coating, and a method in which 
a pressure-sensitive adhesive layer is formed on a separator in the manner shown above and is then transferred to a 

40 polarized-light scattering film. The pressure-sensitive adhesive layer to be formed may be composed of two or more 
superposed layers which differ in composition, kind, etc. 

[0038] The thickness of the adhesive layer to be formed, e.g., pressure-sensitive adhesive layer, can be suitably 
determined according to the adhesive strength thereof, etc. The thickness thereof is generally from 1 to 500 |im, pref- 
erably from 5 to 100 urn It is possible to incorporate a natural or synthetic resin, a filler comprising glass fibers, glass 
45 beads, or the like, and appropriate additives such as an antioxidant into the pressure-sensitive adhesive layer according 
to need. Furthermore, fine particles may be incorporated to form a pressure-sensitive adhesive layer having light- 
diffusing properties. 

[0039] As described above, the organic EL device of the invention has a structure in which the EL light generated 
by the luminescent layer of the organic EL element enters the polarized-light scattering film and the linearly polarized 

so light having a vibration plane parallel to a An 2 direction for the film is scattered and emitted from the device. Conse- 
quently, the polarized-light scattering film can be disposed in an appropriate position where the EL light generated by 
the luminescent layer can enter, such as, e.g., at an interface where the EL light is totally reflected or in a region where 
the EL light is transmitted. There are no particular limitations on the position of the polarized-light scattering film. 
[0040] The polarized-light scattering film 1 can hence be superposed on and united with an electrode substrate 21 

55 supporting an electrode 22 of the organic EL element 2, as shown in the figure. Alternatively, the polarized-light scat- 
tering film 1 can be used as the electrode substrate 21 . From the standpoints of diminishing influences on the lumi- 
nescent mechanism, ease of production, etc., it is especially preferred that the polarized-light scattering film 1 be 
superposed on and united with the electrode substrate 21 on its outer side as shown in the figure. If the polarized-light 
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scattering fi.m is disposed on a luminescent iayer or buffer .ayer, this may resu« in a decrease in quantum efficiency 
or life, generation of dark spots, etc. ir%nmAC . anri imitpd wit h an electrode substrate 

[00411 .„ ft. c~ «... *. pola "^SS l£« SSSSS In ft. cas. 

layer 23 made of an organic EL matenal interposed Consequently, the EL element may 

6 m »» be dkpoxl m W^<"**"? an adt ,° slve ^ „ «, lite. With mp« to this 

^roXTher hand, specific examples of the retardation film inc.ude stretched films made of any of the resins 
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opposite side of the organic EL device. However, the optical parts intended to regulate the angle of light emission, 
such as the light diffuser film and the lens sheet, are usually disposed on the light emission side of the organic EL 
device. In disposing a polarizing film and a retardation film, there are no particular limitations on the positions ther of 
relative to the polarized-light scattering film with respect to optical axes. In general, however, these optical parts are 
disposed in such a manner that the axis of transmission of the polarizing film or the axis of retardation of the retardation 
film is parallel or perpendicular to the An 2 directions for the polarized-light scattering film. The light diffuser film, lens 
sheet, and the like are preferably ones having the property of maintaining polarization so as to maintain the polarization 
of the light to be emitted. 

[0050] On the other hand, in the case where the luminescent light partly comes out from that side of the organic EL 
device on which light utilization is not intended, a reflecting layer is disposed for the purpose of returning the light to 
the luminescent device and effectively utilizing it. Consequently, the reflecting layer is usually disposed on one side of 
the polarized-light scattering film or organic EL device. This reflecting layer also may be an appropriate conventional 
one such as, e.g., a metal layer having a mirror surface or a dielectric reflector plate. 

[0051] As described above, the organic EL device may contain one optical part or two or more optical parts. The 
organic EL device may be one containing two or more superposed optical parts of the same kind, e.g., retardation 
films. In this case, these optical parts ofthesame kind, e.g., retardation films, may have the same or different properties. 
Such optical parts may be disposed in one or more appropriate positions outside or within the organic EL device, e. 
g., on one or each outer side thereof or on one or each side of a component of the organic EL device. 
[0052] The polarizing surface light source of the invention emits a light having polarization corresponding to the An 2 
directions as described above. Disposing a liquid-crystal cell on the light emission side of the light source gives a liquid- 
crystal display having excellent brightness and satisfactory display quality. The liquid-crystal cell is not particularly 
limited and may be an appropriate one. 



[0053] In a 20 wt% dichloromethane solution containing 950 parts (parts by weight; the same applies hereinafter) of 
a norbornene resin having a deformation-under-load temperature of 1 65°C and a glass transition temperature of 1 82°C 
(Arton, manufactured by JSR Co., Ltd.) was dissolved 50 parts of a liquid-crystalline thermoplastic resin represented 
by the following formula which had a glass transition temperature of 80°C and showed a nematic liquid-crystal phase 
in the temperature range of from 100 to 290°C. From this solution was obtained a 70 urn-thick film by casting. This 
film was stretched at 180°C in a stretch ratio of 3 and then rapidly cooled to obtain a polarized-light scattering film 
having refractive index differences An 1 and An 2 of 0.029 and 0.230, respectively. The polarized-light scattering film 
obtained above consisted of a film made of the norbornene resin and the liquid-crystalline thermoplastic resin dispersed 
therein as domains of almost the same shape elongated along the stretch direction. The average diameter of these 
domains was determined through an examination with a polarizing microscope based on coloration by phase difference. 
As a result, the An 2 -direction average length thereof was found to be 5 um. 



[0054] Subsequently, a transparent ITO film having a thickness of 100 nm was deposited as an anode on one side 
of a glass substrate by sputtering. The anode film was cleaned by ultrasonic cleaning and then ultraviolet ozone clean- 
ing. This glass substrate was set in a vacuum deposition apparatus of the resistance heating type, and films were 
deposited thereon in the following manner. The vacuum chamber was evacuated to 1x10' 4 Pa, and N.N'-diphenyl-N, 
N'-bis(3-methylphenyl)-1 J'-biphenyl^.^-diamine (TPD) placed in a molybdenum boat was heated at 220°C to deposit 
a 60 nm-thick TPD film as a hole-transporting layer on the ITO film. Furthermore, tris(8-quinolinol)aluminum (Alq) 
placed in a molybdenum boat was heated at 275°C to deposit a 60 nm-thick Alq film thereon. Thereafter, the pressure 
inside the vacuum chamber was adjusted to 2x1 0* Pa, and magnesium placed in a molybdenum boat and silver placed 
in another molybdenum boat were subjected to simultaneous binary deposition to form on the Alq film a 1 40 nm-thick 
cathode film consisting of an Mg-Ag alloy (Mg/Ag=9/1). Thus, an. organic EL element emitting a green light (main 
wavelength, 513 nm) was formed. The polarized-light scattering film obtained above was bonded to the back side of 
the glass electrode substrate of the organic EL element through an acrylic pressure-sensitive adhesive layer to obtain 
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EXAMPLE 2 

(es i„ repres.n.od by .he (allowing i, ^cTZSoOon was «in.d a 70 pm-thk* i«n 
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,00,0, TP* pcnzad^ acanaaag «* MM ™S£ - ^^JTSSSSSSiS 

SaC^S^ 

to be 6 n.m. 
EXAMPLE 3 

an organic EL device. 
rnMPARATIVE EXAMPLE 

ro058, An organic EL element was produced in the same manner as in Example 1 , except that the po.arized-.ight 
icattenng fTwas omitted. This EL eiement was used as an organ, EL dev.ce. 

EVALUATION TEST 

[0 0S 91 ADCvo,ta g eo, 6 ,Vwasa PP nedtothee^ = 

Ld Comparative Example, and the ^^^^^^^S^ meter having an integrating 
the electrode substrate side (Comparative Example) ^.3. U ^J^ DOSedonthepolariZ ed-light scattering film 

55 taken as 100. 
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Quantity of light emitted 


Without polarizing film 


With polarizing film 


Example 1 


310 


220 


Example 2 


280 


184 


Example 3 


190 


115 


Comparative Example 


100 


40 



[0061] The table shows that due to the polarized-light scattering film disposed, the organic EL devices of the Exam- 
ples had a greatly improved quantity of light emitted. A comparison between the EL devices having a polarizing film 
and those not having a polarizing film shows that in the EL devices of the Examples, the polarized light emitted therefrom 
passed through the polarizing film with a reduced absorption loss to attain a greatly improved quantity of light emitted. 
The quantity of light emitted in Example 1 was 5.5 times that in Comparative Example. By using this EL device as the 
backlight of a liquid-crystal display or the like, exceedingly bright display images can be obtained. 



Claims 

1. An organic electroluminescent device comprising an organic electroluminescent element and a polarized-light 
scattering film which comprises a light-transmitting resin and dispersedly contained therein minute regions differing 
from the light-transmitting resin in birefringent characteristics and in which the difference in refractive index between 
the minute regions and the light-transmitting resin in the axis direction in which a linearly polarized light has a 
maximum transmittance, An 1 , is smaller than 0.03 and that in a direction perpendicular to the An 1 direction, An 2 , 
is from 0.03 to 0.5, the light produced by the organic electroluminescent element being emitted from the device 
through the polarized-light scattering film. 

2. The organic electroluminescent device of claim 1 , wherein the polarized-light scattering film constitutes an elec- 
trode substrate for the organic electroluminescent element or is superposed on the electrode substrate. 

3. The organic electroluminescent device of claim 1 , wherein the minute regions of the polarized-light scattering film 
comprise a thermoplastic resin which has a glass transition temperature of 50°C or higher and shows a nematic 
liquid-crystal phase in a range of temperatures lower than the glass transition temperature of the light-transmitting 
resin. 

4. The organic electroluminescent device of claim 1 , wherein the minute regions of the polarized-light scattering film 
which are dispersedly contained in the light-transmitting resin are formed by phase separation and have a An 2 - 
direction length of from 0.5 to 50 urn 

5. The organic electroluminescent device of claim 1 : wherein the light-transmitting resin of the polarized-light scat- 
tering film has a deformation-under-load temperature of 80°C or higher and a glass transition temperature of 1 1 0°C 
or higher. 

6. A polarizing surface light source comprising the organic electroluminescent device of claim 1 , which has an illu- 
minating planar surface and emits a polarized light. 

7. The polarizing surface light source of claim 6, which has at least one of a polarizing film and a retardation film on 
the light emission side or opposite side of the organic electroluminescent device. 

8. The polarizing surface light source of claim 7, wherein the axis of transmission of the polarizing film or the axis of 
retardation of the retardation film is parallel or perpendicular to the An 2 direction of the polarized-light scatteri ng film . 

9. The polarizing surface light source of claim 6, which has on the light emission side at least one of a light diffuser 
film and a lens sheet each having the property of maintaining polarization. 

10. A liquid-crystal display which comprises the polarizing surface light source of claim 6 and a liquid-crystal cell dis- 
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posed on the light emission side of the light source. 
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